Supplementary material for LHCb-PAPER-2018-020

2““\““\““ 2““\““\““ 2““\““\““
g [ LHCb simulation g [ LHCb simulation g [ LHCb simulation
S [ D% mmpru ] S [ D% mmprw ] S [ D% mmpw
% 15+ B % 15+ B % 15+ B
[} [ 1 [} [ 1 (5]
= = = [ ]
8 o] 8 ® [ . ]
2 1-*%»%%".%%‘4**%% g 1 w R, """”’*‘““""Ww B U
osf 1 osf 1 0sF 1
L. ! ! ! L ! ! L. ! ! !
0—l -05 0 05 1 O—l -05 0 0.5 1 O—l -05 0 0.5
sin2¢p cos 6, cos 6,
2 T 2
g [ LHCb simulation g [ LHCb simulation ]
o [ D% mmutw S [ D% mmutr 1
% 15¢ 4 % 1sF ]
e Iy e I . ﬁ 1
By e 8 1 ' ]
o lj ¥ - ‘M ] x 1f o * ]
| . T ]
osf- g \ os-F* } ]
i M " +:
01 R B B 1+++ I T B A
500 1000 1500 500 1000 1500
m(7r* ) [MeV/cg m(utur) [Mev/c3
2 2 2
g [ LHCb simulation g [ LHCb simulation g [ LHCb simulation
S [ D°. KK ] S [ D°. KK ] S [ D°. KK 1
% 15- B T 15+ B T 15- E
[ [ 1 [ [ 1 [V [ 1
= [ b ] % [ #* +w* % w M
8
T L 41§ 4 el &) Los At A T Wl A
g MMWW%WWWW? & 1 WW“ VS - ST Wi WNN
: ] t % ? %
0.5j ] 0.5j ] 0.5j ]
07 N I 07 . I I I
-1 -0.5 0 0.5 1 -1 0.5 0 0.5 1 -1 -05 0 0.5
sin2¢ cos 8, cos 6,
2T T A e A
g [ LHCb simulation g [ LHCb simulation
G [ D'~ KKt G [ D~ K'Kptur
% 15¢ 1 %5 wsF ]
9 9 [ ]
5] r B r ]
S . Hhae
T L nt ]l L i 1
x l W& # 4 1 r #Mﬁ wﬁﬁWﬁ “ m"* ]
051 Wﬁ M o.5—+ t
[ ﬁ [ + ]
ol v v v + L 07 T N B |
1000 1200 1400 1600 200 400 600 800
m(K*K") [MeV/c?] m(utur) [MeV/cg

Figure 3: Efficiency relative to average as a function of the phase-space variables, separately for
simulated (top) D° — 7t7~utp~ and (bottom) D® — KT K~ utu~ decays.
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Figure 4: Efficiency relative to average as a function of pairs of phase-space variables for simulated
DY = ata~put ™ decays.
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Figure 5: Efficiency relative to average as a function of pairs of phase-space variables for simulated
DY = Kt*K~ptu~ decays.
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Figure 6: Output distributions of the weighting BDT for simulated samples of (left)
D® — rtr~utp~ and (right) D° — Kt K~ putp~ decays at (closed black) generator level and
(open red) after selection. The bottom panels show the ratio between generated and selected
decays (i.e. the inverse of the efficiency) as a function the reweighter output.
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mass range, with fit projections overlaid. From top-left to bottom-right candidates are separated

between DY and D° mesons, cos 0, > 0 and cosf, <0, and sin2¢ > 0 and sin2¢ < 0.
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Figure 8: Distribution of m(hTh~p*p~) for D - K+ K~ u~ candidates in the full dimuon-
mass range, with fit projections overlaid. From top-left to bottom-right candidates are separated
between DY and D° mesons, cos 0, > 0 and cosf, <0, and sin2¢ > 0 and sin2¢ < 0.
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Figure 9: Measured values of (left) App, (center) Asy and (right) Acp for (top) D° — nta=putp~
and (bottom) DY — KT K~ utu~ decays in the dimuon-mass regions. No measurement is
performed in the regions indicated by the vertical gray bands. The horizontal blue line corresponds
to the measurement integrated in the full dimuon-mass range, with the hatched area representing
the +£10 band. The uncertainties include both statistical and systematic sources.



